Decreased 5-HT transporter mRNA in neurons of the dorsal raphe nucleus and behavioral depression in the obese leptin-deficient ob/ob mouse.
The neurotransmitter serotonin (5-hydroxytryptamine; 5-HT) is an important regulator of feeding behavior. A hypothalamic site of action for 5-HT in body weight control is supported by the presence of 5-HT receptors in hypothalamic regions which are intimately associated with regulation of food intake. In the present study we have investigated whether there may be an interaction between the hormone leptin, an adipose tissue-derived cytokine signaling factor that inhibits food intake and lowers body weight, and the brain serotonergic system. Immunohistochemical analysis of colchicine-treated rats showed colocalization of 5-HT transporter- and leptin receptor-immunoreactivity in cell bodies of the dorsal raphe nucleus, suggesting that dorsal raphe neurons are targets for circulating leptin. Levels of 5-HT transporter mRNA expression were compared in neurons of the dorsal raphe nucleus of obese leptin-deficient ob/ob mice and their lean littermates using in situ hybridization. 5-HT transporter mRNA levels were significantly down-regulated in neurons of the dorsal raphe nucleus of obese ob/ob mice as compared to lean control mice. Behavioral analysis showed that obese ob/ob mice had significantly lower locomotor activity and exhibited increased immobility in Porsolt's test, a model for depression. Taken together, these results suggest that serotonergic cell bodies in the rodent dorsal raphe nucleus possess leptin receptors and that the serotonergic system, as reflected by expression levels of 5-HT transporter mRNA, is down-regulated in the obese behaviorally depressed ob/ob mouse.